(i9)0*ii#fFjf (jp) (12) ^ ^ 1^ ^ ^ (A) iiDmiammm 

#112003 -8394 
(P2003 -8394A) 

(43)^BB B ¥^15^ 1 ^ 10 B (2003. 1 . 10) 

(BDlntCL' FI f-73-F*(##) 

H 0 3 K 9/25 H 0 3 H 9/25 A 5 J 0 9 / 

9/145 9/145 D 



*«f^ M*«®«4 OL (4 10 H) 



(21) tammn 


!t#M2G01-185436(P2001 


-185436) 


(7i)aisA 


000006231 












(22)dliaB 


M3^P 6^198(2001. 6 


.19) 




^m!mmm^=. rB26#io# 










Mi mm 


























































(74)fi;aA 


100080034 




















mM\zm< 



(54) mm(D^m m^mm^mm. c.n^miVTcmiMmm 



(57) [mm 

[ mm ] ffinx -c-^s LT yy^ ^ yx ^mwfh 
zbt-x't. m^Ayy^^yx^m^i.zmm'c^m 

\2f\zi.^^^fih^~xm.\^h-kmt. _hiB 

r^-y^gPSaOr^t;. ±fa^S>ri 2 a— 1 2 f ;?J^' 
ffM§^^l>mS^^° -y K 5 1 - 5 3 ^^r L . ^Mf 
^T^'y^gPSaOW:. ±fa»^°'y ^■5 1-5 3 t 
Wa§ -y K 7 1 - 7 4 . WttSHiifegM^^ 

i t , ilB^ffi^ N° 'y K 7 1 - 7 4 ±f a^'hgPm® 6 1 - 
6 4 fm'mW&mXA yf'9 9 yXBg^^i: tXiK 
VA^^X 5a-l 5cHcj;-9TgM§tL-Cl.^l.„ 
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y^^yy^mb ltiix v Y-vti-^TiS^SixTv^ 

hzb^\mb-th m-'mmiWm. 

*t-i.?^«tffM§tiTv^s z b ^m'^b^hmm. 1 

wwAi^fmmm^z^ -^xwrn^ixxv^h i b 

[11^114 ] 11*11 1 A. 3 OMii*^ 1 ilt^iSttoWtt 
[0 0 0 1 ] 

m=Ftim^^tifzs.mmm y u -y ■/ rxm^z x ^ 

[0 0 02] 

I . ^ offl w s> Fv 7 ^ Tii . mm^^ b 

w.mmi^im^bfiiA^im-^.iiiMzi^^-'jXicmzm 

hzb t-x'^hfz}^. ^m^m,zmi>f^y hVN°x7 

[ 0 0 0 3 ] lE^*. Wmm^mT^^^^y'r-i^VCth 

mz\i. r^'v^-i^(7}nmb^»&MW&mi-(^Mmb^ 
[0004] MznLx . ^kfmwm rmw4 - 

6 5 9 0 9^i.^|g {'hfm : ¥fi£4^ (1 9 9 2) 3i? 
2 0) J \iz\±^ WttUffii^Si^^yr-Yx^v^yia^t 
J; 0 -y t!^cWttlSHi^M*%a^$ i\X 

[ 0 0 0 5 ] H7ii. ilBi^^fgtlEffiS^l/iWttMiS 

gM6 0 1 mmrnhh. m.mm&^m.b o 1 1- ■ 

i± . y \° -y ^r- i;- 6 0 2 tcWttllHiifeS^ 6 0 3 j^^Klft 



SixTUSo y^°-y^->>"6 0 2{i. <-xaS6 0 2 
a, ilM6 0 2bi^j:W'^^-yT6 0 2 c^^r-t§„ 
[00 06 ] ^<-,XSS6 0 2 aittt, 
i^6 0 3cO€ffit)N-JE-ri>fi^t. f»5tmWt» 
M§^ll.1iiC<7)«®^>°v Y^-M^hfAT^ v^iI6 0 
2d*^m§tLTV^I>, 3ittllffliS«T6 0 3«. JS« 
aS6 0 3 a^^-L. J±m»K6 0 3 aOTffit?¥ttll 

^LT. J±ma«6 0 3 aiDTHt:ffM§tlTUl>mS 
5&iVs;y7°6 0 4 1 J; D . ^'-^ T^' 'y ^g|56 0 2 dfOmS 
^^°-y ^\,z%Mm\,z\m^t.h bbUz^ ISy^'yr 6 0 4 
j: 0 . ^ttSHifS^^ 6 0 3^i^''W V ^gP6 0 2 

[00 07 ] ^toJ; 5 5jitt^ffii^Si^t0^^t7x 

wmmmMixv^hwmmwM'm^iof^^vr^ o 4 

t J; DWttUffiiSS^ 6 0 3 ^VN°>y^->^-6 0 2(C®^ 
^h-Wm,zi.mi. if^yirAy^vA^^'m:b\.t£\^ 

[0 0 08] ^^mm^m^^:^^m'm 
m&y 4 }V9x\i . mmmkT t fz\tmmmFt\iz 
4yf'99yx ^im-fh ^b^zi.^)^ immim j; t^" 
'&^m&.m\,zi5ni>wmM.<^m±im-^x. y 4 )V9 
w&^^±.^^h^btK'%h, 
[ 0 0 0 q ] ±j-Bi7) j; 0 yf"? 9 y^fi£*i±. ^f^y 

mbmm-thik^^i^zii. is^^yrv y^'v^^^fra 

^ y t J: D ^ N° >y ^ - i-'^k ^ ^x S JilBWttUffii^g* 
6 0 1 tii. ^'yr ^ y^^v-^^&^rt^v^i?)T\ ^y 
T ^ yyy A -V(c J; 0 y^i? ^ yxfi!c*^#jD-ri. ^ 

[0010] ;<7)jS. 08 t^^-r J: ^ _hiB3f'l4^ffi 
j^M6 0lT1i, ir-fr^-y^g|56 0 2dt:, A:^I^^° 

•y ^■6 1 1 br~xn^-/Y^ 13. ai^yN°-y K6 1 2fc 

r-xyN".y Kb 1 3&mme^^i.^y^-^^yx 

y^°^-y6 15-61 "imm^flX^^h . .11X\ ± 
iBO^^°"y K 6 1 1 , 6 12, 6 1 3{±. FJfSiO#«*£ 
*-rS##:;?,^^,ffM§^lTV^I.« ^/i. _hiB^OA^^^°>y 
K 6 1 1 T-XyN°v F 6 1 3 . ai^yt-y K 6 1 2 7 
-Xy^^■y K 6 1 3!/mzii^ »#:^«W^^■y FTbI^ 
lfei^Klit-|>=¥>'yT6 14*i|att'^^lTt^l.o 

(■c, ±fE•<yr^'^yx^^°^-y6 i 5i±. A^^yt 
-ry;^t/iiim*^ yt-^-yx^^M£#fc^-y^ 
y^'S-frSfgo^fy^-^^yx^W^^i^tz, ^wr 

^ -y^g|56 0 2 d^7)^HtS«?FM$^^/i^^°^-y■C$) 

[0011] ^tO J; 5 ±fE?¥tt^ffii^^E6 0 1 T- 
a. ^y^'-^'^yxyt^-y6 1 5^lS(tl>;fct;J;-o 
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IkT-XJ-^^yVei 3. ffi^^t-y ^-6 12kr~XJ^ 
■y K6 1 S^rVT^^yXJ^i^-yi/Zi. KipJtmCO^ 

xM%h h \ ^\im-yim<nA y \^~yyx ^wmwm^ 
aeo mux^-zf-y^-^^h. 

[0 0 12] 

'yi~mt^:mmti^A ^uxhu -yy-yA y m 
STliA y^^^^yx^^^-ye i 5) i^zx-^xAy^ 

m^nxM. Ay^-^^yximai-c. mmmtioi 
v:mm^imimz&i-mmM.<:om±^:mi ^ t fmm 

Xh -^tz. ttz. ^ b U 'y ry -i yxA y^'^ 
^yxmmm^t^. Ay\^~^yxi±^<^ 

[0013] L?&^i . v>f nx h u -y r^-Y ycontl 

mM&m=^mM^fih 4 yf9 !:: ' < y -J * 

t-i.0 ^LT. j^'y'r-i^tim—mx-m.^fifzh(7} 
xht^. zcoA yr^^yxcoj-^y^^^^-fi 

[0014] t^^mii. ±m<^mm<^.mm-tit::yMz 
Lfzmmmwmmt^ Mzht. 

[0 0 15] 

[ wm^mmh tzmm'k ] ^^mmm.'^^m&^m. 
\t. m.<mm^mmhfzt>\,z^ j±«s«Uit:^^^< 
h\,--ymj^mmmfitzm.'mmw^}L. is 
W&MmWM^i^y^Axy'^y:C^X)<.yr\,zx "om 

^§^ii><-xa^t^fi;t, m/^-x-mmi. JiIB 
mmmm^ffmw^fihwmmmomz , JiIb^^v 

r^%M§fil>mS^N'-y H^^t. >5)^o. ±IE^«ii 
OWi. _hia»N°>yKfc»5I§ii;tWN°-yKi:. ^\ 
^hMW^fifz^mnh. ^^^hhhUz^ JilBtti 

li^ ^^ y b- fc ±iB5'ha5mffi t ■im'^<nwmxA yf99 

yXfiSc^^fc LTiJj< ^A^\,zi.-yX\m^hx\^h ^ t 
[0016] ±fBoSfiSct; J; D . ±iBWttllHiife^Mco 

omziiv^x. m-\'mwm:'fy-r\yr^j\Lxm^^^ 

titzmmr^v YhW^^fifzmm-y Y b . WttHHilfe 

mxA y¥9 9 yxf^^^t Lxm< ^^am^^Kx 
[0017] ^iiti 0. m-'&.^mmT^y S.A xy 



^ yxmrm^ Ltzwmmmm.i<zioux .^a^x 
A yf"; 9 yx^^^\m-th z. t fj^x% h . 

[0 0 18] X-jX. -7A 9uXV^) ■yTyAyiiZlt''^ 

mj:y ^)V9mmm^tih. ttz. uA^xAy^-:^ 

9 yx^^-^i^m-h Z. t i^X^ !> cox. >y ir-ijco 

mmrvyy^i^zx^r. m^xx's&LfzA y^^^y 

[00 19] ifc. ^m^yY^mm.mA^^.m\i!.-f 

^-xmm(nrtmmmi^t)mu^KhmmmMm 
[zw^^x 5 ^tz^ mm-^mzmmhrnmr^'y yhi 

^..j; \wwmi^^^nwmti^-fhtz}i^. r^yr 
<nm.Mm.\zmm%hh k . mmmmM j; xfmm 

[0020] wm<m'mwimw\t. m.(mw& 

mm<^ikts:<kmiiii^ij\t. m^A'^kwmm 
ti:m:iwm-fmmzm^^iix\^t z k mmk 

[00 21] ±:2E(rmf&izx Ki. ^^iz. ^iw^v 
^r/9m&}'C^y}^^< k hMtit--iitmmcr)i}Lmxv 
A^kmm'^mxhhi'zi^. ^^yrv y^^mmi:^ 

m-t^ZklzX-yX. vA^coM^-t^^hhAyy^^ 

yx^^i^m-rizkmmk^j:^. vA^kmrnn 

m^^im^mmu-tz^fmkixii. muf. mmcom 

[0022] ^mmco?mmmi^s^wi±. ±mmmi 
fm-t^tzibi^z. ±m'7A^mmx'$i±^ii 
x\^^kkuz. mmmmmm^zx-yxmm^fix^^ 

^zkmmkLxui. 

[00 23 ] ±mmmz^ o . § ^.t, K~x.mm) 
^^mm^m^tmm^tihmmmmc^mzmf&^ti 
tz. WN°>yb\ mmm. ts^v^vA^a. mmxm 
±^iix. vA^m^^iti. ^Lx. mmmm^z 
immmmm^tix^^^. 
[0 0 24] ziii^zx^. mmm^zx-yxmumz>^~ 
ivYmmm^^tiitzisb. vA^coA yy^^yx^- 
-mzur^zkimT^ktih. hhhL. ^Mmm\zi.-> 
X. wMmMmtz\^x^j:< . mmmmm'mmm 

[00 2 5 ] wmormmmi. iimMM^WMt 
htzmz. Mi<7m^mmm.m-mmLfzzk mm 

[0026] m^mmzi. D . 7 y ^ ^ riajt- 
^^titzm>&.mmm.mm.^mm Ltzmimm^za^^ 
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[0 0 27] 

1 5&-^> 0 8 tis-^i ^TM0j-riiH\ xh 

[ 0 0 2 8 ] H2 i±. imimimMz.\%hmmmmm 

mmmi ow^°•y^^->^'l^o«®^^°^'-yo«(^g^7I^ 
^mm^xh s , H 3 (±. ±fE5ittigHjs^gM 1 0 ifm 

[0029] 112 fcs^-r i a t;. iLtm'&Mm^m. i 

Ofi. '<.-XS«14^:i^i^:^jii (IStll) Xbht-t^t^: 

[0030] ±mwmm^mm i o 

Ji) Sa (HI ) JiC:. 5¥ttllM-»*^l l^i"«ffiffM 

^s«ffi^± («ffiA°.y F5 1-5 3 

yK2 6-3 0 (H2) ) *^^^'y7°12- (12a-l 
2f ([11 ) ) t:J;D®-^SiiT. la^^^iTV^-l., ± 
fz . K-^SKl 4c?)tJ±gpsb (HI ) aM&n± 
(^[-gPmS6 1-6 4 tW^'/K7 1-7 4 (H 

1 ) ) ^Wm-hVA^X 5 ( 1 5a-l 5d (0 

1 ) ) m^^iix\^t. m.m'mm^n^^i m 

Hz^^m^fitimMm 1 6 {zk-^xnmm^ixxu 

[003 1 ] 113 tS^-r j; ^ JiiBWttUffiigS^ 1 

i«. j±€a«2 o^?)msffMH±^^ms^^°^-y5^)%^ 
[0 0 32] ±faj±€SK2 ott, ifmmmmx'li. 

3 6° YcutXfeffiLiTaOgSStCj^DSljgStL 

T^^i>, iiEWttHHiifes^ 1 1«. j±ma« 

2 O^OlSWt^S#^i:^, JimSK 2 0 *^-fffifOj±€#SH^Er 
(38. 5° Yc utXfeffiL iTaOg as, 3 8— 

4 6° YcutXfeffiL iTaOg SS, 6 4 — 7 2° 
LiNbOg Wm) . hhVAi'h^y'JiV'nym^u^ 



Ltz^mmm^m^^xi.i.w 

[00 33 ] ttz. ±iBJ±€aK2 o^oms^^°^-y 

y 7 ^ iMh i. t;^"x -y i-yfumz x-^xmm^fi 

tttK£§^i5ri^A\ ^mmmx'itA i ^sffltT 

[0034] mSM-SM2 OtomSffMffitii. ffi^ 

tS) 2 1 , 2 2fcJ;Lf;-M5ijrE^^«i^ (fiff^€S) 2 3 , 

2 4,2 5 ^WSilT V>|> . E?iJlEft®i^2 1,22 
f3j:0:'M?iJM^^fi^2 3-2 5{i, ^ >^tLC>. l-^t^I 
DT (interdigital transducer {A y^—fJ^iV^ 

^) ) iDT<7}mmmmij^nm^zwm.^tifz 
m^b^^i.. mmmt=F 2 1 ^ixmLx'mM- 
th.mmm^m-2i\i. iDT2iat. Mit^2 

lb, 2 Ich^^tt. 

[00 35] ttz. Ettas 2 0 (T^nmmm^zii. « 
myy ¥26^-30 tmm^iix\^t, mmyyY26 
-3 0{i. wmmm'fi ii^\^tm%mzmmf 
i.tz^<Dm'ifX'h^ . hhmM.(nwm^^'thm,m\<z 

i.m^^fiX\^h. m3^. ^S-7yb-26- 

3 0 ifcfflj&^iXT mM , > ^ y 7 1 2 a. - 1 2 f t 

[ 0 0 3 6 ] § iJjt. ±fE«®7 y b' 2 6{i. M'mm 

i^«^l l<7)A^l^^t LTfflv^^>ixS, «®7yb2 
6{4, mmM3 1 1 j; 0^1 2 1 i^-S 

tCtSM§^lTV^-&. ^ttliS3 1{i, mffi7yK2 6t. 
EMJI^ii^ 2 1 tfO-S t . m 1 iOM?(JJl^^ii^ 2 3 CO 

t im%mzw^ Lx^^h. m\\mm'f 2 3<m 
v^3 itfimm^tix\.^muimmmm\i. m% 

m2iitLxmMyy¥2i^zmm^fixv^h.. mm 
y y K 2 7 {i, T-xm^mzmm^ixh^'fX'hh.. 
[ 0 0 3 7 ] mmmki-2 1 (^Mmm i 
mKx^.^mh\±Kmmm^i±. mm^33[zwa 
^ivc\-^t. »«M3 3(i. m2m3wmmf22<ri 

-StJ J; V'm 2 (7)M^JMSffi^ 2 4 o-St; t ftitS ^1 

T U , m 2 OM^iJMftS^ 2 4 tO»€lf^ 3 3 

^iT t ii^mitoWi. €S7 y K 2 8 [zmm 

§tLTus , ms^y K 2 mir~xmmzmm^tih 
m-X'hh. 

[0 0 38] S/i, m2OE?iJMft®i^2 2t0»€lE^3 

3*>tsM§tiT^^i>fflfci±RMiiMgPi±. mmm3A 
mm^ii.xv^h. M'mmAii. ms^y^^oi^j: 

Vm3OM«ft®i^2 5t0-S^tfS^§ilTV^|,, m 
ffi5yb3 Oi±. Wtt^HiifeS^ 1 Icom^S^fc LT 

m\^^tih . mm^m-2 5i?)»mi#3 4 ^zmmti 
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yyv29 iztm § tiT ^ ^ li , y ^■ 2 9 ar-x 

[0 0 3 9] tsti. 3-2 5i±. 

a«i 4i7)r^r^'v^iisa (a3omffi^^°v^'5 

[oo4o];c^j;3tc. mmmimi' 1 1 ^TDmsffij 
fmui. ±iEii 1 , ii2oit«it«^ 2 1 , 2 2fc 

J; X/m 1 3 OM^JJi^^^ 2 3 - 2 5 04 fc^ 

[114 t;i5(tl> yr^' ^yx L 1 - L 4 t^-JUTtif^ai 
[ 0 0 4 1 ] la 1 ts^-r j; 5 02 (ctj^l/l'^-xs 

f}^tLX\^imM. A>T1 2a-l 2 f t:J;DWtt^ 

[0042] _hia'<-xa:^ 1 4commmmt,zii. _h 

Ib^zX 0 i lT ^ ±JE^x-xa^ 1 4 <7)m® 

r ^ r ^ V ^gp s a (^^mw^-hm^i s b s 
(Dnmmm.^^-^mm4<7^f-Ar^^y^ms at: 

*f|t]§-ti:T. >r^JtG-rS«ffi^^^>rl 2 a-1 2 f T'ffi 
^i-t^bl<zi:y)m^^Kt. 
[0043] fi#:e^t;!4. ±ia^-:^S«l 4com»^ 

^m^zm^ $ ti^c ms^ ^° ^ - y a , ms^ ^° v f 5 
1. 5 2. 5 3¥y4T^-yi'msa.^:mmi>.mm 

yN°>yK5 1~53{±. SV^t^^SILTJ^J^SixT I 
±IBm®y^°-y K 5 1-5 3(7)^ b' 5 1 , 5 

2{±3'hi5^0fi-f-7^ yt@ig!$^lS»N°>!/ YX'h^. 

w^-y Y 5 3m\-3<^T~x3^ y\,zw^^Ki>wm 

[ 0 0 4 4 ] ; ; T'. _hiB«®^N°'y K 5 1 ti. A>7° 1 
2at:J;0. 5¥tt^ffiiS«-f 1 10«®7yK26 (H 

3 ) {zn,%m^zwmfih ttuz^ mmmizm^^ti 

ttz. ±iEmS^^^■yK5 2«, r{yri2h^i^L 

X. m-^mmwM^i itoms^yK3o (las) 

[0045] tfz. ±ia€S^^° V b 5 3 i4. ^S>r 1 2 
c-l 2f ^^LT. WttUffii^^lSi^l itoms^yK 
2 7-2 9 (03) t;mMWt:gM§^ll>fcfcttC. « 

wm^z^is^Kh. ±ia€S^^^■y b5 3{4, ms 
5yb2 7-2 9tmLT, m-^{z-'jtm^tixv^xij 

[ 0 0 4 6 ] tit . ±ia^-xss 1 4 (Dnmmm(n 



J^ihgPS b 9\-mmmb l , 6 2. 63. 6 4 *-'f^ 
BicStLTl^S, 5'f-gP«S6 l-64i4. ^-xaKl4 

^tfcUT. <-xatei4£0iiffii5i;t^Tffit^l>i; 

SSttSMsS^Ml 0 (02) ^j-^^v^-i^mut 

m%mzmm-fhfz^<^mMh Lxmmh „ 
[0047] ttz. ±ii^~xmm. 1 4 t^msffMHt^ 

*MgPSbt;i4. Wt.y K7 1 , 7 2, 7 3, 7 4^^ 

ffMSixT i^s . ^ t . ±fa<-xsK 1 4 omsff^ 

«d4. r-^ r9y^US a(7^m-y Y 5 1 

gps b^?)4l»^°v Y7ib inMm^zmtfhwmm 

8 1 ;?)^?^J5)c$^lT V >|, „ »N°'y K 5 2 t « 

vN°.y K 7 2 1 ^mme^t^s^-rse^ieias 2*iffM§ 

tlTV^I>« i/i, mS^^yK5 3fcW^°>y K7 3, 7 

4 h ^ f fLmmme^t^s^-f s ©^leff 8 3, 8 4 
fm^iix\^i>. ^13. j^hiJ^^e i-6 4joj;t^'« 

^^°-y^'7 l-7 4(±. SV^tC^f^SI tT?]?J^$^lTV^I. « 
t/i. «i!E^f8 1-8 4{i. «ffiVN°>yK5 l-54t 
4^t|:' ^ V 7 1 - 7 4 t ffinXT'«^Wt^i^T'i 

fam< . ijB^waffliS^Mi ottJv^Tt+^tJS 

[0048] ^LT. iS'hgE«®6 li:WN°>yb7 1 1 
Ji^V-^^^KyT^y^^T-ffMSilJ^cV-fA'l 5a^zX-} 

xmrn^tix^-^h,. nmi^z. ^mmme 2 1 w^°■y k 
7 2 > -ipv ^^'ish^zx-oxmrn^tix^-^i. ^mm 
m6 3t ^m^^y F 7 3 ^ 1 5 c izx-oxtm 

§tLTV^S . n^mm6 4 t W^°-y K 7 4 t ^'-7^ ^ 
1 5dtj;'5T@ig!§^lTV^-g.o 
[0049] J;l± i 0 . <-XS^ 1 4 0«MMfflT- 
5'hgP€S6 1 *\ V-^-V 1 5 a , Wt-y F 7 1 , 

»ii@sii8 1 ^)ifc:f^L•c«s>^°>/ K 5 1 t«^e^t@ 
m^iix^-^t. mmt,z. mmm62t\ 5 

b, ^W^vY12, ffiMiaM8 2M^^L■C«ffi^^° 

>y F 5 2 (=mme^t;ts^§ fix\-^h. ^hgems 6 3 *\ 
v-^ 1 5 c , -y b 7 3 . mmm^ 3 ^mit^ 
tT» N° >y F 5 3 \,z-mm\zmmKx v^i. ^i-mm 

ffi64j&\ V-Y^15d, WN°>yF74, iSfgiSIS8 
4 ^)lit:f^LT»^°>y F 5 3 t«mWfc^fi^§flTl^ 

[00 50 ] 't-LT. 9[-mmm6 1 , 6 2(4. WttHH 
1 0 iO^'hiiOfi^i^i^tS^S ilT t ^ I. , t /-c . 

6 3, 6 4 a . ?mmmi&^m i o t^^hgp^^r 

[00 5 1 ] ^ZX; JitaV-f^l 5 a— 1 5 dtt, ft 
^iiTV^I,. j;-oT. ^ffi^HiifegMl OT-a. H4t; 

y^^i 5 atj; o^y^"^^yxL 1 

fj\ "P^^lShizX^-f y^"^^yxL2ij\ 

1 5ci,zxn-^yr^9yxL3t\ V-f^l Sdl^Zi 
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[0 0 52] mmttaf. ±tm^mmmmmi ot 
ii. m^mm^mfs.mt^^mm^m^2 3-25 

5c, i5dmm^tix\>^^. mmiz. mm^m=7- 

21, 2 2b.. >^vm<^)\my ^ y^zmm^Kh^vmmm 
6 1,6 2b(rm^zh. A y^'^^yx^-^ 

[0 0 5 3] ^^X\ mii5X-^m2\Z7f^Ltzi:ol<z^ 

li^t-y ^■7 Amtitmsh^zfm^Kx^^h. -r 
tih^j. mm-^mmmmioxi±. n^y^iyc^m 

mbr^y YmmvfMbtl^i^mit^ixXV^^.. Ltz^^ 
XU. mimb^^'yYbmiX^'-hMSLLX\^tztz^. 

V 'r~i;<DAmtiimmxh tz . 
[0054] oo'uT . ixm'mmmw 1 0 a^m 
mj:m-mm\z-^\-^xmm-tt 
[0 0 5 5] ifmmmb lx . w&^m^m^ lobn 
-mmmttz.^mmiiinsA2. 5mhz^ 
i^M'fm.y ^ jvfx'htwmmm.y ^ jv^mw^^t 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device by 
which inductance can easily be adjusted by adding inductance stably with a low 
loss. 

SOLUTION: The surface acoustic wave device is provided with a surface 



acoustic wave element having at least one connb-type electrode fornned on a 
piezoelectric substrate and a base substrate 14 to which the surface acoustic 
wave elennent is connected with a bump 12a to 12f by a face down method. The 
substrate 14 has electrode pads 51 to 53 on which the bumps 12a to 12f are 
formed within a die attach part Sa where the surface acoustic wave element is 
mounted. The substrate has repeating pads 71 to 74 conducted with the pads 51 
to 53 and external electrodes 61 to 64 conducted with the outside of the surface 
acoustic wave device outside of the die attach part Sa. The pads 71 to 74 is 
connected with the electrodes 61 to 64 through wires 15a to 15d working as 
inductance components with a prescribed frequency. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic element by which at least one Kushigata 
electrode was formed on the piezo-electric substrate, It has the base substrate to 
which this surface acoustic element is joined by the bump by the face down 
method of construction. The above-mentioned base substrate While having the 
electrode pad with which the above-mentioned bump is formed in the inside of 
the installation field in which the above-mentioned surface acoustic element is 
laid and having the above-mentioned electrode pad, the junction pad which 
flowed, and the exterior and the external electrode which flowed outside the 
above-mentioned installation field Surface acoustic wave equipment 
characterized by the wire which the above-mentioned junction pad and the 
above-mentioned external electrode commit as an inductance component on a 
predetermined frequency connecting. 

[Claim 2] It is surface acoustic wave equipment according to claim 1 
characterized by being formed in the configuration which has two or more 
locations of the above-mentioned junction pad and an external electrode which 
either at least connects [ the above-mentioned wire and ]. 
[Claim 3] Surface acoustic wave equipment according to claim 1 or 2 



characterized by covering tliis resin with the electric conduction filnn while the 
above-nnentioned wire is closed by resin. 

[Clainn 4] The connnnunication device characterized by carrying the surface 
acoustic wave equipment of a publication in any 1 term of claims 1-3. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave 
equipment which mounted the piezo-electric substrate with which the surface 
acoustic element was formed in the front face with the flip chip method of 
construction, and the communication device which carried this. 
[0002] 

[Description of the Prior Art] The band pass filter which has ladder mold circuitry 
for which two or more 1 terminal-pair surface acoustic wave resonators are used 
as a juxtaposition arm resonator and a serial arm resonator is known. In this kind 
of band pass filter, the juxtaposition arm resonator and the serial arm resonator 
are arranged by turns toward the output side from the input side. Since the 



surface acoustic wave filter which has such ladder mold circuitry can attain 
reduction and broadband-izing of an insertion loss, it is widely used for the band 
pass filter in a portable telephone etc. 

[0003] When package-izing a surface acoustic element conventionally, the 
electrode of a package and the electrode of a surface acoustic element were 
connected by the bonding wire. 

[0004] On the other hand, the surface acoustic wave equipment which connected 

the surface acoustic element to the package with the FAISU down method of 
construction is indicated by the open patent official report "JP,4-65909,A (a open 
day: March 2, Heisei 4 (1992))." 

[0005] Drawing 7 is the sectional view of the surface acoustic wave equipment 
601 indicated by the above-mentioned official report. With surface acoustic wave 
equipment 601 , the surface acoustic element 603 is contained in the package 
602. A package 602 has base substrate 602a, side-attachment-wall 602b, and 

cap 602c. 

[0006] On **-SU substrate 602a, 602d of diamond touch sections which have two 
or more electrode pads electrically connected to this electrode is formed in the 
location corresponding to the electrode of a surface acoustic element 603. A 
surface acoustic element 603 has piezo-electric substrate 603a, and the 
electrode for constituting a surface acoustic wave resonator etc. is formed in the 
underside of piezo-electric substrate 603a. And while the electrode currently 
formed in the underside of piezo-electric substrate 603a is electrically connected 
to the electrode pad of 602d of diamond touch sections by the bump 604, the 
surface acoustic element 603 is being mechanically fixed to 602d of diamond 
touch sections by this bump 604. 

[0007] Thus, according to the approach of joining a surface acoustic element 603 
to a package 602 by the bump 604 from the piezo-electric substrate side side 
where the electrode which constitutes a face down method of construction, i.e., a 
surface acoustic wave resonator, is formed in mounting of a surface acoustic 
element, since a bonding wire is not needed, surface acoustic wave equipment 



can be miniaturized. 

[0008] By tlie way, in drawing, witln tlie surface acoustic wave filter wliicli lias 
ladder nnold circuitry, broadband-izing and annplification of the nnagnitude of 
attenuation [ / near the passband ] can raise a filter shape by adding an 
inductance to a serial arm resonator or a juxtaposition arm resonator. 
[0009] The above inductance components can be added using this bonding wire, 
when connecting a surface acoustic element and the electrode of a package by 
the bonding wire. However, with the above-mentioned surface acoustic wave 
equipment 601 package-ized by the face down method of construction, since it 
does not have a bonding wire, an inductance component cannot be added by the 
bonding wire. 

[0010] As shown in this point and drawing 8 , with the above-mentioned surface 
acoustic wave equipment 601, the inductance pattern 615-615 which connects 
the input pad 611, the ground pad 613 and the output pad 612, and the ground 
pad 613 to 602d of diamond touch sections, respectively is formed. Here, the 
above-mentioned pad 611,612,613 is formed from the conductor which has 
predetermined conductivity. Moreover, between the above-mentioned input pad 
611, the ground pad 613 and the output pad 612, and the ground pad 613, the 
gap 614 which a conductor does not cover but carries out the insulating partition 
of between pads is formed. Furthermore, the above-mentioned inductance 
pattern 615 is a pattern by which covering formation was carried out on the front 
face of 602d of diamond touch sections, as it has the inductance of the value 
which makes an input impedance or an output impedance match with an external 
circuit. 

[001 1] Thus, with the above-mentioned surface acoustic wave equipment 601, it 
makes it possible to take matching, without using a component special to the 
exterior by forming the inductance pattern 615. That is, the impedance of an 
input side or an output side can be matched in the surface acoustic wave 
equipment 601 interior by connecting the input pad 611, the ground pad 613 and 
the output pad 612, and the ground pad 613 with a predetermined inductance or 



predetermined capacitance witti a reactance pattern. 
[0012] 

[Problenn(s) to be Solved by tlie Invention] However, with the above-mentioned 
conventional structure, since an inductance component is added by the 
microstrip line ( drawing 8 R> 8 inductance pattern 615) which connects the 
external electrode prepared in the package, and the diamond touch section, a big 
inductance component cannot be obtained. Therefore, it was difficult to add an 
inductance and to aim at buildup of the magnitude of attenuation [ / broadband- 
izing and near the passband ] with conventional surface acoustic wave 
equipment. Moreover, since it is necessary to enlarge an impedance when 
adding an inductance component by the microstrip line, line breadth becomes 
narrow and a loss becomes large. 

[0013] And when variation arises in lot-to-lot [ of a package ] in the line breadth of 
a microstrip line, variation arises in the inductance added to a surface acoustic 
element. And when a package is cast by the same metal mold, variation in this 
inductance cannot be adjusted. 

[0014] It was made in order that this invention might solve the above-mentioned 
trouble, and the object is stabilized by the low loss, an inductance can be added, 
and it is in offering the surface acoustic wave equipment which can adjust the 
inductance concerned easily, and the communication device which carried this. 
[0015] 

[Means for Solving the Problem] The surface acoustic element by which at least 
one Kushigata electrode was formed on the piezo-electric substrate in order that 
the surface acoustic wave equipment of this invention might solve the above- 
mentioned technical problem, It has the base substrate to which this surface 
acoustic element is joined by the bump by the face down method of construction. 
The above-mentioned base substrate While having the electrode pad with which 
the above-mentioned bump is formed in the inside of the installation field in which 
the above-mentioned surface acoustic element is laid and having the above- 
mentioned electrode pad, the junction pad which flowed, and the exterior and the 



external electrode which flowed outside the above-mentioned Installation field It 
Is characterized by the wire which the above-nnentioned junction pad and the 
above-nnentloned external electrode comnnit as an inductance connponent on a 
predetermined frequency connecting. 

[0016] The wire which works as an inductance component on a predetermined 
frequency is formed between the electrode pad joined to the surface acoustic 
element through the bump in the base substrate of the above-mentioned surface 
acoustic wave equipment by the above-mentioned configuration out of the 
Installation field In which a surface acoustic element is laid, the junction pad 
which flowed, and the exterior of surface acoustic wave equipment and the 
external electrode which flowed. 

[0017] Thereby, in the surface acoustic wave equipment which mounted the 
surface acoustic element by the face down method of construction, an 
inductance component can be added with a wire. 
[0018] Therefore, since [ that the loss of a wire is small compared with a 
microstrip line ] an impedance is also high, a good filter shape with wide pass 
band width is obtained greatly [ the magnitude of attenuation near the pass 
band ]. Moreover, since an inductance component can be added with a wire, it is 
not based on the manufacture variation of a package, but it becomes possible to 
add the Inductance component stabilized by the low loss. 
[0019] Moreover, since It can form by pulling out a junction pad from an 
Installation field out of the Installation field in which the surface acoustic element 
of a base substrate is laid in a junction pad, an external electrode, and a wire, the 
electrode pad formed in an installation field, and a bump's location or the number 
are not restricted. By this point and the face down method of construction, since 
a bump has the function of the electrical installation of a surface acoustic element, 
and the both sides of mechanical Immobilization, when a limit joins a bump's 
location and the number, electrical installation and mechanical immobilization will 
not fully be performed, but dependability will fall. 

[0020] In order that the surface acoustic wave equipment of this invention may 



solve the above-mentioned technical problem, either at least is characterized by 
being formed in the configuration which has two or more locations of the further 
above-mentioned junction pad and an external electrode in which the above- 
mentioned wire and connection are possible. 

[0021] Since a wire and connection of a junction pad and an external electrode in 
the location of at least plurality [ either ] are still more possible, the above- 
mentioned configuration enables it to adjust, the die length, i.e., the inductance 
component, of a wire, by changing the location which carries out bonding. What 
is necessary is just to enlarge area of an electrode, for example as a 
configuration which has two or more locations in which a wire and connection are 
possible. 

[0022] In order to solve the above-mentioned technical problem, the surface 
acoustic wave equipment of this invention is further characterized by covering 
this resin with the electric conduction film while the above-mentioned wire is 

closed by resin. 

[0023] The junction pad further formed out of the installation field in which the 
surface acoustic element of a base substrate is laid, an external electrode, and a 
wire are closed by resin by the above-mentioned configuration, and a wire is 
fixed. And the electric conduction film is formed on the surface of resin. 
[0024] Thereby, since a shielding effect is electrically obtained with the electric 
conduction film, it becomes possible to keep the inductance of a wire constant. 
Of course, the surface acoustic element of an installation field may also be 
closed as one outside an installation field with the above-mentioned resin. 
[0025] The communication device of this invention is characterized by carrying 
above surface acoustic wave equipment, in order to solve the above-mentioned 
technical problem. 

[0026] The outstanding filter shape which expanded the magnitude of attenuation 
broadband-izing and near the passband by the above-mentioned configuration in 
the communication device carrying the surface acoustic wave equipment 
manufactured by the flip chip method of construction is realizable by the low loss. 



Therefore, since surface acoustic wave equipment can nnanufacture witli a flip 
cliip nnetliod of construction, tine nniniaturization of surface acoustic wave 
equipnnent and low back-ization are realizable. Therefore, it beconnes possible by 
carrying such surface acoustic wave equipment to be compatible in improvement 
and a miniaturization of the filter shape of a communication device. 
[0027] 

[Embodiment of the Invention] It will be as follows if the gestalt of 1 operation of 
this invention is explained based on drawing 8 from drawing 1 R> 1. 
[0028] Drawing 2 is the sectional view showing the outline of the surface acoustic 
wave equipment 10 concerning the gestalt of this operation. Drawing 1 is the 
mimetic diagram showing the outline of the electrode pattern in the package of 
the above-mentioned surface acoustic wave equipment 10. Drawing 3 is the 
mimetic diagram showing the outline of the electrode pattern of the surface 
acoustic element 1 1 with which the above-mentioned surface acoustic wave 
equipment 10 is equipped. 

[0029] As shown in drawing 2 , the above-mentioned surface acoustic wave 
equipment 10 has contained the surface acoustic element 1 1 in the tabular 
package which consists of a base substrate 14 and closure resin (resin) 16. In 
addition, as for the surface acoustic element 1 1 , only the appearance is shown 
by drawing 2 . 

[0030] With the above-mentioned surface acoustic wave equipment 10, on the 
diamond touch section (installation field) Sa ( drawing 1 ) of the electrode forming 
face of the plate-like base substrate 14, a surface acoustic element 1 1 makes an 
electrode forming face counter the base substrate 14, and is arranged, it is joined 
by bump 12 -- (12a-12f ( drawing 1 )), and the electrodes (the electrode pads 51- 
53 ( drawing 1 ) and electrode lands 26-30 ( drawing 2 )) to which both 
correspond are being fixed. Moreover, the wire 15 (15a-15d ( drawing 1 R> 1)) 
which connects the electrodes (the external electrodes 61-64 and junction pads 
71-74 ( drawing 1 R> 1)) of the closure section Sb ( drawing 1 ) of the base 
substrate 14 is formed. Closure immobilization of an above-mentioned surface 



acoustic element 1 1 and an above-mentioned wire 15 is carried out witli tlie 
closure resin 16 supplied on the base substrate 14 so that these might be 
covered. Furthermore, in order to give electromagnetic shielding nature and to 
keep the inductance of a wire 15 constant, the electric conduction film 17, such 
as a metal, is formed in the front face of closure resin 16. 
[0031] As shown in drawing 3 , as for the above-mentioned surface acoustic 
element 11, the electrode pattern is formed on the electrode forming face of the 
piezo-electric substrate 20. 

[0032] The above-mentioned piezo-electric substrate 20 is constituted from the 
gestalt of this operation by 36-degreeYcutX propagation LiTa03 substrate. 
However, it does not depend for the above-mentioned surface acoustic element 
1 1 on the raw material of the piezo-electric substrate 20, but the piezo-electric 
substrate 20 may be constituted by electrostrictive ceramics like other piezo- 
electric single crystals (38.5 degreeYcutX propagation LiTa03 [ Substrate etc. ] a 
substrate and 38-46-degreeYcutX propagation LiTa03 a substrate and 64-72- 
degreeLiNb03) or the titanium-zirconate lead system ceramics etc. Moreover, 
the piezoelectric substrate which formed the piezoelectric thin film which consists 
of ZnO etc. on the piezo-electric substrate or the insulating substrate as a piezo- 
electric substrate 20 may be used. 

[0033] Moreover, after the electrode pattern of the above-mentioned piezo- 
electric substrate 20 forms a metal membrane all over an electrode forming face, 
it is formed of the photolithography process and the etching process. In addition, 
although not limited especially about the ingredient which forms an electrode 
pattern, either, aluminum is used with the gestalt of this operation. Moreover, 
electrode formation may be performed by the photolithography-lift-off method. 
[0034] Ladder mold circuitry is realized by the electrode forming face of the 
above-mentioned piezo-electric substrate 20. Specifically, the serial arm 
resonators (Kushigata electrode) 21 and 22 and the juxtaposition arm resonators 
(Kushigata electrode) 23, 24, and 25 which each becomes from a 1 terminal-pair 
surface acoustic element are formed. The serial arm resonators 21 and 22 and 



the juxtaposition arm resonators 23-25 all have the reflector arranged at the one 
surface wave propagation direction both sides of IDT (interdigital transducer 
(interdigital transducer)) and IDT. When it explains on behalf of the serial arnn 
resonator 21, the serial arm resonator 21 has IDT21a and Reflectors 21b and 
21c. 

[0035] Moreover, the electrode lands 26-30 are formed in the electrode forming 
face of the piezo-electric substrate 20. The electrode lands 26-30 are the parts 
for connecting a surface acoustic element 1 1 to the exterior and an electric target, 
and are constituted by the metal membrane which has a certain amount of area. 
In addition, the round shape currently drawn in drawing 3 and on the electrode 
land 26-30 shows the part joined to the base substrate 14 by Bumps 12a-12f. 
[0036] Furthermore, the above-mentioned electrode land 26 is used as an input 
terminal of a surface acoustic element 1 1 . The electrode land 26 is connected to 
the end of the 1st serial arm resonator 21 by the track 31 . The track 31 has 
connected electrically the electrode land 26, the end of the serial arm resonator 
21, and the end of the 1st juxtaposition arm resonator 23. With the side to which 
the track 31 of the juxtaposition arm resonator 23 is connected, the edge of an 
opposite hand is connected to the electrode land 27 through the track 32. The 
electrode land 27 is a terminal connected to ground potential. 
[0037] Moreover, the edge of an opposite hand is connected with the side to 
which the track 31 of the serial arm resonator 21 is connected in the track 33. 
The track 33 is connected also to the end of the 2nd serial arm resonator 22, and 
the end of the 2nd juxtaposition arm resonator 24. The edge of an opposite hand 
is connected to the electrode land 28 with the side to which the track 33 of the 
2nd juxtaposition arm resonator 24 is connected. The electrode land 28 is a 
terminal connected to ground potential. 

[0038] Moreover, as for the edge of an opposite hand, the track 34 is connected 
with the side to which the track 33 of the 2nd serial arm resonator 22 is 
connected. The track 34 is connected to the end of the electrode land 30 and the 
3rd juxtaposition arm resonator 25. The electrode land 30 is used as an output 



terminal of a surface acoustic element 11. With the side connected to the track 
34 of the juxtaposition arm resonator 25, the edge of an opposite hand is 
connected to the electrode land 29 through the track 35. The electrode land 29 is 
a terminal connected to ground potential. 

[0039] In addition, although the juxtaposition arm resonators 23-25 are 
electrically separated on the surface acoustic element 1 1 , a flow is taken in the 
diamond touch section Sa (electrode pad 53 of drawing 3 ) of the base substrate 
14. 

[0040] thus -- the electrode forming face of a surface acoustic element 1 1 -- the 
above 1st, the 2nd serial arm resonator 21 and 22, and the 1- the 3rd 
juxtaposition arm resonator 23-25 is connected so that the ladder mold circuit 
shown in drawing 4 may be constituted. In addition, about the inductances L1-L4 
in drawing 4 , it mentions later. 

[0041] The electrode pattern is formed in the top face (electrode forming face) of 
the base substrate 14 shown in drawing 2 as shown in drawing 1 . In addition, 
the round shape currently drawn in drawing 1 and on the electrode pad 51-53 
shows the part joined to a surface acoustic element 1 1 by Bumps 12a-12f. 
[0042] The above-mentioned electrode pattern is formed in the electrode forming 
face of the above-mentioned base substrate 14 by printing and calcinating 
electrode paste. The part shown by the drawing 1 destructive line of the 
electrode forming face of the ******-su substrate 14 is the diamond touch section 
Sa in which a surface acoustic element 1 1 is carried. Moreover, the periphery 
section of the diamond touch section Sa is the closure section Sb among the 
parts of the outside of a broken line, i.e., the electrode forming face of the base 
substrate 14. In addition, a surface acoustic element 11 makes the electrode 
forming face of the surface acoustic element 1 1 concerned counter the diamond 
touch section Sa of the base substrate 14, and is fixed by joining a corresponding 
electrode by Bumps 12a-12f. 

[0043] Specifically, the electrode pads 51, 52, and 53 constitute the diamond 
touch section Sa among the electrode patterns formed in the electrode forming 



face of the above-mentioned base substrate 14. It dissociates nnutually and tlie 
electrode pads 51-53 are formed. Among the above-mentioned electrode pads 
51-53, the electrode pads 51 and 52 are electrode pads connected to an external 
signal line, and the electrode pad 53 is an electrode pad connected to an 
external earth line. 

[0044] Here, the above-mentioned electrode pad 51 is mechanically joined by 
bump 12a while connecting with the electrode land 26 ( drawing 3 R> 3) of a 
surface acoustic element 1 1 electrically. Moreover, the above-mentioned 
electrode pad 52 is mechanically joined while connecting with the electrode land 
30 ( drawing 3 ) of a surface acoustic element 1 1 electrically through bump 12b. 
[0045] Moreover, the above-mentioned electrode pad 53 is mechanically joined 
while connecting with the electrode lands 27-29 ( drawing 3 ) of a surface 
acoustic element 11 electrically through Bumps 12c-12f. In addition, the above- 
mentioned electrode pad 53 of each other may be separated corresponding to 
the electrode lands 27-29. 

[0046] Moreover, the external electrodes 61 , 62, 63, and 64 are formed in the 
closure section Sb of the electrode forming face of the above-mentioned base 
substrate 14. Not only by the electrode forming face of the **-SU substrate 14 but 
by drawing 2 , in the part which is not illustrated, the external electrodes 61-64 
are formed so that the side face and underside of the base substrate 14 may be 
reached. That is, the external electrodes 61-64 function as an electrode for 
connecting surface acoustic wave equipment 10 ( drawing 2 ) to the exterior and 
the electric target of a package. 

[0047] Moreover, the junction pads 71 , 72, 73, and 74 are formed in the closure 
section Sb of the electrode forming face of the above-mentioned base substrate 
14. Furthermore, the connection wiring 81 which connects electrically the 
electrode pad 51 of the diamond touch section Sa and the junction pad 71 of the 
closure section Sb is formed in the electrode forming face of the above- 
mentioned base substrate 14. Similarly, the connection wiring 82 which connects 
the electrode pad 52 and the junction pad 72 electrically is formed. Moreover, the 



connection wiring 83 and 84 wliich connects electrically the electrode pad 53 and 
the junction pads 73 and 74, respectively is fornned. In addition, it dissociates 
nnutually and the external electrodes 61-64 and the junction pads 71-74 are 
formed. Moreover, the connection wiring 81-84 is formed with wiring of width of 
face large enough also in the above-mentioned surface acoustic wave equipment 
10 that what is necessary is just to be able to connect electrically the electrode 
pads 51-54 and the junction pads 71-74 by the low loss. 
[0048] And the external electrode 61 and the junction pad 71 are connected by 
wire 15a formed by wirebonding. Similarly, the external electrode 62 and the 
junction pad 72 are connected by wire 15b. The external electrode 63 and the 
junction pad 73 are connected by wire 15c. The external electrode 64 and the 
junction pad 74 are connected by wire 15d. 

[0049] As mentioned above, in the electrode forming face of the base substrate 
14, the external electrode 61 is electrically connected to the electrode pad 51 
through wire 15a, the junction pad 71 , and the connection wiring 81 in order. 
Similarly, the external electrode 62 is electrically connected to the electrode pad 
52 through wire 15b, the junction pad 72, and the connection wiring 82 in order. 
The external electrode 63 is electrically connected to the electrode pad 53 
through wire 15c, the junction pad 73, and the connection wiring 83 in order. The 
external electrode 64 is electrically connected to the electrode pad 53 through 
wire 15d, the junction pad 74, and the connection wiring 84 in order. 
[0050] And the external electrodes 61 and 62 are connected to the signal 
terminal of the exterior of surface acoustic wave equipment 10. Moreover, the 
external electrodes 63 and 64 are connected to the grounding terminal of the 
exterior of surface acoustic wave equipment 10. 

[0051] Here, the above-mentioned wires 15a-15d are formed so that it may 
operate as an inductance in a RF. therefore, surface acoustic wave equipment 
10 shows to drawing 4 ~ as ~ wire 15a ~ an inductance LI ~ by wire 15b, an 
inductance L3 will be constituted by wire 15c, and an inductance L4 will be 
constituted for an inductance L2 by wire 15d. 



[0052] In other words, with the above-mentioned surface acoustic wave 
equipnnent 10, the wires 15c and 15d which worl< as an inductance connponent 
are connected, respectively annong the external electrodes 63 and 64 connected 
to each juxtaposition arm resonators 23-25 which have ladder nnold circuitry, and 
an earth line. The wires 15a and 15b which sinnilarly work as an inductance 
component, respectively also between the serial arm resonators 21 and 22 and 
the external electrodes 61 and 62 connected to an external signal line are 
connected. 

[0053] Here, as shown in drawing 1 and drawing 2 , in the above-mentioned base 
substrate 14, the external electrodes 61-64 and the junction pads 71-74 are 
formed in the closure section Sb. That is, with the above-mentioned surface 
acoustic wave equipment 10, the closure side of a package and the formation 
field of a pad are communalized. Therefore, according to the structure of the 
above-mentioned surface acoustic wave equipment 10, the miniaturization of a 
package is possible. Since the closure side and the pad were independently with 
this point and the conventional package, respectively, the miniaturization of a 
package was difficult. 

[0054] It continues and the concrete example of the above-mentioned surface 
acoustic wave equipment 10 is explained. 

[0055] The surface acoustic wave filter equipment which was equipped with the 
same configuration as surface acoustic wave equipment 10 as this example and 
whose center frequency is the ladder type filter of a 1842.5MHz band is 
considered. This example specifically includes the filter circuit (surface acoustic 
element 11) of the ladder mold which consists of two serial arm resonators 21 
and 22 and three juxtaposition arm resonators 23-25. The external electrodes 61- 
64 connected with the junction pads 71-74 which took all three flows in the 
diamond touch section Sa, and were formed in the closure section Sb of a 
package, and the exterior of a package in the juxtaposition arm resonators 23-25 
are electrically connected with Wires 15a-15d. In addition, the piezo-electric 
substrate 20 is the 38.5-degreeYcutX propagation LiTa03. It is a substrate. 



[0056] Moreover, the surface acoustic wave filter equipment wliicli used tlie 
microstrip line is considered as an exannple of a connparison for connparing with 
this exannple instead of the junction pads 71-74 and Wires 15a-15d. 
[0057] In addition, the specification of the surface acoustic elennent 11 used in 
the above-mentioned example and the example of a comparison is as follows. 

[0058] the serial arm resonators 21 and 22 the logarithm of the electrode 

finger in electrode finger crossover width-of-face =39micrometer and IDT ~ =100, 

number =100 of electrode finger of reflector, and electrode finger pitch 

1 .05micrometer (wavelength of lambda= 2.1 1 micrometers of a surface acoustic 

wave). 

[0059] the juxtaposition arm resonators 23 and 25 the logarithm of the 

electrode finger of electrode finger crossover width-of-face =47.5micrometer and 
IDT ~ =50, number =100 of electrode finger of reflector, and electrode finger 
pitch I.IOmicrometer (wavelength of lambda= 2.20 micrometers of a surface 
acoustic wave). 

[0060] the juxtaposition arm resonator 24 the logarithm of the electrode 

finger of electrode finger crossover width-of-face =85micrometer and IDT ~ =50, 
number =100 of the electrode finger of a reflector, and electrode finger pitch 
= I.IOmicrometer (wavelength of lambda= 2.20 micrometers of a surface acoustic 
wave). 

[0061] Moreover, in an example, the inductances with the wires 15a and 15b 
connected to a signal terminal are I.OnH(s), and the inductance with the wires 
15c and 15d connected to a grounding terminal is 0.5nH extent. In addition, since 
it connects with juxtaposition to the external grounding terminal, the wires 15c 
and 15d connected to a grounding terminal become the count which the common 
inductance of 0.15nH extent starts actually. 

[0062] Drawing 5 is the magnitude-of-attenuation-frequency characteristics of the 
surface acoustic wave filter equipment of this example (continuous line) and the 
example of a comparison (broken line). 

[0063] The width of face of the passband whose magnitude of attenuation is 4dB 



has spread with 97MHz in this example to being 92l\/IHz in the exannple of a 
connparison so that clearly from drawing 5 . Moreover, the magnitude of 
attenuation near the passband is also large by the low frequency side at this 
example. 

[0064] As mentioned above, the above-mentioned surface acoustic wave 
equipment 10 is the surface acoustic wave filter which contained the surface 
acoustic element 1 1 in the package by the face down method of construction, 
and inserts the wire 15 (15a-15d) which operates as an inductance between the 
terminal of a surface acoustic element 1 1 , and the terminal connected with the 
exterior of a package. As for the above-mentioned surface acoustic wave 
equipment 10, this has realized the good filter shape with wide pass band width 
greatly [ the magnitude of attenuation near the pass band ]. 
[0065] Here, the inductance component of a wire 15 can be adjusted by changing 
the die length of a wire 15. So, with the above-mentioned surface acoustic wave 
equipment 10, in order to extend the range which can change the die length of a 
wire 15, modification of the location which carries out bonding is enabled by 
enlarging area of the electrode prepared in the closure section Sb like the 
junction pads 71-74. 

[0066] For example, the junction pad 71 is installed [ to / from a connecting 
location with the connection wiring 81 which it is near the electrode pad 51 / near 
the external electrode 61 arranged in the corner of the base substrate 14 ] in 
drawing 1 . Thereby, the bonding location on the junction pad 71 of wire 15a can 
be changed in the range of die length in which the junction pad 71 was installed. 
Of course, it is the same, even if it prepares only in a connecting location with the 
connection wiring 81, without installing the junction pad 71 and installs [ to / from 
the corner of the base substrate 14 / near the junction pad 71 ] the external 
electrode 61. Moreover, instead of forming one junction pad 71 of a large area, it 
may connect with the electrode pad 51, respectively, and you may form in two or 
more places so that the die length of wire 15a formed between the external 
electrodes 61 may differ mutually. 



[0067] Thus, Wires [ 15a-15d ] die length can be adjusted by fornning plurality or 
the junction pads 71-74 of a large area in the closure section Sb of a package. In 
addition, like the wire 15 shown in drawing 2 , you may form so that a surface 
acoustic element 1 1 may be straddled. For example, if a wire 15 is formed so 
that the rectangle-like surface acoustic element 1 1 may be straddled in the 
direction of a vertical angle, an inductance component will be made to max. 
Since the loop formation of a wire 15 can be made low by making thickness of a 
surface acoustic element 11 thin in that case, low back-ization of a package is 
attained. 

[0068] Furthermore, when tabular packs the package of a surface acoustic 
element 11, the junction pads 71-74 and the external electrodes 61-64 can be 
formed in the closure field of a package, and the package of a surface acoustic 
element 11, i.e., the miniaturization of surface acoustic wave equipment 10, is 
attained. 

[0069] Moreover, since the wire 15 is formed in the air at the closure section Sb 
which is the outside of the diamond touch section Sa, it does not have 
electromagnetic association with a surface acoustic element 11, and can obtain 
an ideal inductance component compared with a microstrip line. Therefore, a 
good filter shape is obtained. 

[0070] In addition, like before ( drawing 8 ), into the installation field of a surface 
acoustic element, association electromagnetic to wiring on the piezo-electric 
substrate of a surface acoustic element etc. and the electrode of a base 
substrate arose, and the filter shape was falling with the structure which 
constituted the inductance component. 

[0071] Moreover, since it is formed on the wirebonding pad Gunction pads 71-74) 
which was pulled out by the closure section Sb and formed outside from the 
diamond touch section Sa at it, a wire 15 is the bump 12 of the diamond touch 
section Sa. -- A limit is not given to a location or the number at all. Therefore, 
sufficient bump bonding strength can be obtained. 

[0072] Moreover, a wire 15 is fixable by closing by closure resin 16. Furthermore, 



when the electric conduction filnn 17 forms a wire 15 in the front face of the 
closure resin 16 closed and fixed, a shielding effect is obtained electrically and 
the inductance of a wire 15 can be kept constant. 

[0073] Moreover, in the surface acoustic wave equipment which comes to carry 
out flip chip mounting of the piezo-electric substrate which has at least one 
Kushigata electrode, by performing wirebonding, the surface acoustic wave 
equipment of this invention adds an inductance component, and may be 

constituted. 

[0074] Moreover, the package of the surface acoustic wave equipment of this 
invention may be a tabular package. 

[0075] Moreover, as for the surface acoustic wave equipment of this invention, 
the wire of wirebonding may be formed ranging over the upper part of a piezo- 
electric substrate. 

[0076] Moreover, the surface acoustic wave equipment of this invention may be 
the ladder mold filter constituted by the ladder mold so that it might become a 
juxtaposition arm resonator and a serial arm resonator by turns about two or 
more 1 terminal-pair surface acoustic elements. 

[0077] Moreover, the surface acoustic wave equipment of this invention may be 
formed between the electrode pad Gunction pad) electrically pulled out from the 
electrode pad by the side of the package in which the wire which works as an 
inductance component is connected to the signal terminal of at least one serial 
arm resonator on a piezo-electric substrate by bump bond, and the electrode pad 
(external electrode) connected with the signal terminal of the package exterior. 
[0078] Moreover, the surface acoustic wave equipment of this invention may be 
formed between the electrode pad Gunction pad) electrically pulled out from the 
electrode pad by the side of the package in which the wire which works as an 
inductance component is connected to the grounding terminal of at least one 
juxtaposition arm resonator on a piezo-electric substrate by bump bond, and the 
electrode pad (external electrode) which leads to the ground of the package 
exterior. 



[0079] Here, unlike other filters, a ladder mold filter has especially the description 
that bandwidth is innproved, by putting in an inductance connponent ideal for a 
series resonance child (signal line) or a parallel resonance child (earth line). 
[0080] Finally, the communication device 100 carrying the above-mentioned 
surface acoustic wave equipment 10 is explained, referring to drawing 6 . 
[0081] As a receiver which receives, the above-mentioned communication device 
100 is equipped with an antenna 101, the antenna common section / RFTop filter 
102, amplifier 103, Rx interstage filter 104, a mixer 105, the IstIF filter 106, a 
mixer 107, the 2ndlF filter 108, the 1st+2nd local synthesizer 111, TCXO 
(temperature compensated crystal oscillator (temperature-compensated crystal 
oscillator)) 112, a divider 113, and the local filter 114, and is constituted. 
Moreover, as a transceiver which transmits, it has the TxlF filter 121, a mixer 122, 
Tx interstage filter 123, amplifier 124, a coupler 125, an isolator 126, and ARC 
(automatic power control)127 (ARC), and the above-mentioned communication 
device 100 is constituted while sharing the above-mentioned antenna 101, and 
the above-mentioned above-mentioned antenna common section / RFTop filter 
102. 

[0082] And the surface acoustic wave equipment 10 mentioned above can use 
for the above-mentioned Rx interstage filter 104, the IstIF filter 106, the TxlF 
filter 121 , and Tx interstage filter 123 suitably. Here, the above-mentioned 
surface acoustic wave equipment 10 is surface acoustic wave equipment 
manufactured by the flip chip method of construction, and the outstanding filter 
shape which expanded the magnitude of attenuation broadband-izing and near 
the passband is realized by the low loss by adding an inductance component 
with a wire 15. Therefore, it becomes possible by carrying such surface acoustic 
wave equipment 10 to be compatible in improvement in the filter shape of the 
above-mentioned communication device 100, and a miniaturization and the 
reduction in the back. Therefore, especially the above-mentioned surface 
acoustic wave equipment 10 is the the best for mobile communications. 
[0083] 



[Effect of the Invention] The surface acoustic element by which, as for the 
surface acoustic wave equipnnent of this invention, at least one Kushigata 
electrode was fornned as nnentioned above on the piezo-electric substrate. It has 
the base substrate to which this surface acoustic element is joined by the bump 
by the face down method of construction. The above-mentioned base substrate 
While having the electrode pad with which the above-mentioned bump is formed 
in the inside of the installation field in which the above-mentioned surface 
acoustic element is laid and having the above-mentioned electrode pad, the 
junction pad which flowed, and the exterior and the external electrode which 
flowed outside the above-mentioned installation field It is the configuration 
connected by the wire which the above-mentioned junction pad and the above- 
mentioned external electrode commit as an inductance component on a 
predetermined frequency. 

[0084] So, in the surface acoustic wave equipment which mounted the surface 
acoustic element by the face down method of construction, an inductance 
component can be added with a wire. Therefore, the magnitude of attenuation 
near the pass band does so the effectiveness that it is large and a good filter 
shape with wide pass band width is obtained. Moreover, it is not based on the 
manufacture variation of a package, but the effectiveness of becoming possible 
to add the inductance component stabilized by the low loss is done so. 
[0085] The surface acoustic wave equipment of this invention is a configuration 
currently formed in the configuration which has two or more locations of the 
above further above-mentioned junction pad and an external electrode which 
either connects [ the above-mentioned wire and ] at least. 
[0086] So, since a wire and connection of a junction pad and an external 
electrode in the location of at least plurality [ either ] are still more possible, the 
effectiveness that it can adjust, the die length, i.e., the inductance component, of 
a wire, is done by changing the location which carries out bonding. 
[0087] As mentioned above, further, the surface acoustic wave equipment of this 
invention is the configuration that this resin is covered with the electric 



conduction filnn while tlie above-nnentioned wire is closed by resin. 
[0088] So, further, since a shielding effect is electrically obtained with the electric 
conduction filnn, the effectiveness that the inductance of a wire can be kept 
constant is done. 

[0089] The communication device of this invention is the configuration of having 
carried the above-mentioned surface acoustic wave equipment, as mentioned 
above. 

[0090] So, in the communication device carrying the surface acoustic wave 
equipment manufactured by the flip chip method of construction, the outstanding 
filter shape which expanded the magnitude of attenuation broadband-izing and 
near the passband is realizable by the low loss. Therefore, since surface acoustic 
wave equipment can manufacture with a flip chip method of construction, the 
miniaturization of surface acoustic wave equipment and low back-ization are 
realizable. Therefore, the effectiveness of becoming possible to be compatible in 
improvement and a miniaturization of the filter shape of a communication device 
is done so by carrying such surface acoustic wave equipment. 
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[Brief Description of tlie Drawings] 

[Drawing 1] It is tlie nninnetic diagrann showing the outline of the electrode pattern 
fornned in the base substrate of the surface acoustic wave equipnnent concerning 
the gestalt of 1 operation of this invention. 

[Drawing 2] It is the sectional view of the surface acoustic wave equipnnent 
concerning the gestalt of 1 operation of this invention. 

[Drawing 3] It is the nninnetic diagrann showing the outline of the electrode pattern 
fornned in the surface acoustic element of the surface acoustic wave equipnnent 
concerning the gestalt of 1 operation of this invention. 
[Drawing 4] It is the circuit diagram of the surface acoustic wave equipnnent 
concerning the gestalt of 1 operation of this invention. 

[Drawing 5] It is the explanatory view showing the electrical characteristics of an 
exannple and the example of a comparison. 

[Drawing 6] It is the block diagram showing the outline of a communication 
device in which the surface acoustic wave equipment concerning the gestalt of 1 
operation of this invention was carried. 

[Drawing 7] It is the sectional view of conventional surface acoustic wave 
equipment. 

[Drawing 8] It is the mimetic diagram showing the outline of the electrode pattern 
formed in the base substrate of conventional surface acoustic wave equipment. 
[Description of Notations] 

10 Surface Acoustic Wave Equipment 

1 1 Surface Acoustic Element 
12(12a-12f) Bump 

14 Base Substrate 
15(15a-15d) Wire 

16 Closure Resin (Resin) 

17 Electric Conduction Film 

20 Piezo-electric Substrate 

21 22 Serial arm resonator (Kushigata electrode) 



23, 24, 25 Juxtaposition arm resonator (Kushigata electrode) 

51, 52, 53 Electrode pad 

61, 62, 63, 64 External electrode 

71, 72, 73, 74 Junction pad 

100 Communication Device 

Sa Diamond touch section (installation field) 
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